Background: The aim of this study was to cross-validate functional transcranial Doppler (FTCD) and brain single photon emission computed tomography (SPECT) using complex activation paradigm and to test the feasibility of FTCD in complex neuroactivation research. Methodology: The study was performed in the group of 60 healthy, right-handed subjects. Cerebral blood flow velocity (CBFV) was measured in both middle cerebral arteries (MCA) during baseline and during computer game interaction, using FTCD. Identical stimulus and response patterns were used in the subgroup of 15 subjects that underwent brain SPECT. Quantitative assessment of results was done to detect the percentage variation between the two measurements. Results: A statistically significant increase of cerebral blood flow (CBF) was detected by FTCD and brain SPECT (p<0.0001). In comparison between the two methods, statistically significant association (r=0.5608, P=0.030, coefficient of determination r2 = 0.3154) was detected only for CBFV increase in the right MCA and for the rightsided cerebral blood perfusion (CBP) increase, indicating that these two methods only partially measure the same characteristics associated with activation of specific brain areas. Conclusion: In comparison with SPECT, FTCD is not sufficiently sensitive method for evaluation of CBF changes during complex activation paradigm. Our study represents negative evidence and stand against the common belief that FTCD is as good as other neuroimaging methods used for CBF measurements during neuroactivation. Therefore, FTCD might not be a reliable and suitable method for evaluation of CBF changes during complex neuroactivation paradigm. 
Introduction
Functional transcranial Doppler sonography (FTCD) represents a complementary neuroimaging tool for measuring cerebral blood flow (CBF) changes that occur during neural activation [1, 2] . It might be applied in neuroactivation research in medical settings that are not equipped with functional neuroimaging methods [3] . Since its introduction, FTCD has substantially contributed to the clarification of the hemispheric organization of cognitive, motor, and sensory functions because it is based on a close coupling between regional CBF changes and neural activation [4] [5] [6] [7] . Due to a pulsewave Doppler technology and continuous registration of CBF in cerebral basal arteries, FTCD offers an excellent temporal resolution in comparison to other neuroimaging techniques [8, 9] . Although different in nature from other neuroimaging procedures and accordingly limited for spatial resolution, TCD offers the advantage of being noninvasive and repeatable as clinically indicated [10] . By contrast, due to the technical demands brain single-photon emission computed tomography (SPECT) is not widely used for neuroactivation research. The ability of brain SPECT to detect regional CBF variations in different conditions has favored the investigation of different cerebral functions in both, the normal and the abnormal brain [11] [12] [13] [14] . Interventional SPECT detects CBF changes induced by specific sensory, motor, or cognitive stimuli (neuroactivation) or by specific drugs (pharmacologic intervention).
It requires the performance of at least two SPECT scans: one under baseline conditions and the other during the task, or under a pharmacologic effect. These two studies may be performed on separate days or on the same day using the split-dose technique. When the two SPECT studies are compared, obtaining the identical tomographic slices may be a problem, which has been addressed by 3D
software [15, 16] . 
Experimental procedures
The study group consisted of 60 healthy, right- 
results
Demographic data of study subjects are listed in Table 1 . It is evident that there is no difference in distribution by gender between the main groups and subgroups of subjects that underwent SPECT (P=0.6787). It is also evident that there were no differences in age distribution of respondents between the main group and subgroup of subjects that underwent SPECT (P=0.6688); nor among subgroups by gender (all comparisons P>0.05), indicating that the study sample was well balanced with regard to the demographic characteristics. Table 4 and Figure 1 show that the only statistically significant correlation between CBFV in left Table 4 . Correlation coefficients of CBFV in left and right MCA and regional CBP indices at left and at right side (N=15). Table 2 activation [20] [21] [22] [23] . In previous FTCD studies, statistically significant differences based on gender of respondents were not observed [24, 25] , which is also consistent with the results of this study. This study did not show any statistically significant correlation between age and the following parameters: CBFV in both MCA at baseline and during activation, and relative changes of CBFV in both MCA.
Quantitative assessment of CBF changes

discussion
Previous studies examined the influence of age and gender on brain perfusion [25] , using 99 mTc-HMPAO and 99mTc-EDC SPECT [26] [27] [28] . In this study, 15 subjects underwent 
